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[»l*St l ] 

(a) 31(4 (b) O^y^^f-K: 

( a ) i ^ £ tt^T 5 y KBeyy* 1 <b & & # y ^y^- k : 

(b) c^sttsr? y^se^i^^^-c i^l< ii»«*>T3 yt^t 

rfjf 2 ] 

7-*nyt**- (Arthrobacter) HfcJR K ft** *«t#3l 1 tcjE«W#U ^ 

[ff*^ 3 ] 

0*^75 S T-^. n/t* ? - • Ji^tf- (Arthrobacter sp.) KNK1 1 0 1 J (FERM 
P - 1 9 5 6 4) T?fc*W#3l2 Ko 
4 ] . ' • 

[fflf&S 5 ] 
mTO (c) Xi± (dMDNA: 
( c ) E2F!l£SE?!)## 3 ^ $ JfiafeKyiJ j&* 6 * * D N A I 

(d) @B?iJ*iS^iJ#-t 3 l l Z7F-£tiZl&&m*\K&^'C 15gL< li^i^M^ilS, JfA 

■f- K £ n — Kf^DNAo 

6 ] 

7 ] 

^^^-#pUC18, pUC19, pBR 3 2 2 , pACYCl 84, pSClOl 
> pT7Blue, X»±pUCNT-C.*SB!l*^6iB«Oia«lx.^ , 9^5 F„ 
[fll^S 8 ] 

9 * 5 Frt*B 2 O«0BI*3(E*BH-T#3e§tL* p HA 0 0 2 T^^ffi^6X 
C»*S 9 ] 

1 0] 

^B^.^L^.^Oi^J^'y ^ V tl T • (Escherichia c o 1 i ) "C* & 

9 Ksa«o»5fte«#o 

11] 

^SMEtfe'lfcrt*-*-^.* 'j t± 7 • ="J (Escherichia col i) HB101 ( 
pHAO.02) (FERM P - 1 9 6 4 6 ) 9 KK«OJ£RIE!jHfco 

12] 

WJfcg|lR*»#y^^>* *#*#U 7-*n/t**- (Arthro 

bacter) JRfcJR-*- 
1 3 ] 

7-j*n;^ • Ji*^- (Arthrobacter sp.) KNK1101J (FERM P- 
1 9 5 6 4) , Xii, -€-OSE*»T?*a»*3Sl 2 IBttOfR^Wo 
14] 

[fltftfl 1 5 ] 

«&*j&*ffl|3fc:E 9 tf> 1 1 ov>f *L*»K|B«03^JHEtJM*E, 3Z.fi> 1 2 L < f± 
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[0 0 0 1 ] 

* £. jft -f h mtl Sr * t S * % ^ tt ® R fle * Jfl v> 7 5 ^ - M <D M it^ i* K H 1" 
[ffSf] 

[0 0 0 2] 

7 5^-b* [EC 3. 5. 1. 4] ) li*W>»7? Kt*A/iKV»t7 

JUptK^ L Tft^flm fl -75/i^4M^^ if ^H±*ffl * fete * Spo 1 fc #?£q ft 

[0 0 0 3] 

It^ffi&a - 7 5 ^ &&*LTV»*;d*, #KD- a -7 5 ygittft 
So 4Hf i 4 D - « - 7 5 y i: L 7 5 tfj&ft* 

(1) nKn-y^T. (Rhodococcus) If:It^t4|l^tt S D - « - 7 5 7 i7 5 K 

( 2 ) 7 ^ n -^/-f ^ ^ - (Achromobacter) I> n'J^f'^A (Corynebacterium) 
7 7 f 'J 9 A (Flavobacterium) 1^ /<f-;UX (Bacillus) I, 5 ^ n n >y 7J 

(Micrococcus) JiH, -til'D^t^ (Cel lulomonas) — K^E-^-j^. (Pseudomonas 

) ^ -fxi9 X J rt? 9 — (Protaminobacter) 7>f a/^fV'JA (Mycobacterium 
) 7-^.ny\*^^- (Arthrobacter) Xfi* h U r v-f -t^, (Streptomyces) 
I(Cltl,^W4It^7 5y^7"f ^-h'^ffl^t, 7-fe5^a-757i75 K 

(3) 7-*n/<^*- (Arthrobacter) JRfcJR-f *IK&0ifJ&*&j£"$"<& 7 5 ^--tf 
■C, 7-t?f77->75 K*»P>D-7 9->S-»ijgi--65fj£ (#fr:£S£ 3 RW 4 ) 0 

(4) T9u*;<? *~ (Achromobacter) *HCJR-f £8fc£.%tf ? Wi"<& D - a - 7 5 J M 
75 K«rfl**W»c3bP*^Wi|i-*Stt*ffiv>T, 7 -fe 5 # a - 7 5 7 ^7 5 K*»6D-«- 
7 5 7»*«j|t4*ft (iftKvfclSK 5 ) o : 

(5) »e : F-X^fi«j#S«:fflV)TBfcSEjbjilx.jt, j84»ft*©D-7 5 J 17 5 ^--tfil 
f5i L ^ttl.fi^^fflv^<:>7^5ft a -75yf7 5 K*>?)D-«-75;*4: 

JUSTts^ifc (#9r:fciR6) o 

[0 0 0 4] 

L*»L ±|B (1) (4) 0*j*J±fflv>?>tLTV»4fl»^!»^-tSijn7lc«-j» 

[0 0 0 5] 

(5) ff)^lit^D;N7h7A (Ochrobactrum) Jl^ifflffiSJfcOD.- 7 5 J 
MT 5 :^--t?Hov>-C?>*fefc£*l-Ci3 1? N 7-*n/***- (Arthrobacter) JRjfflWJw 

[0 0 0 6] 

— 7-*n^**- (Arthrobacter) JR^jfflW^T 5 ^--lf SrMi"* C t »i— JR 
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CO D N A 12 ?!) K. o v * X CD ffc^ 1 ± ft £ti t? ^ £ v > 0 
[#Hf£M 1 1 ftmm 63-87998 
I#fT« 2 ] 7-106149 
[JRMRvfclR 3 ] #B#St*5 1 3 0 2 4 04§- 
[#fftf4] *i#ffi5 2 5 2 4 7 0f 
[#fF^tm 5 ] #IB¥ 2 - 2 3 4 6 7 8 
[#fF^ 6 ] #P?i§ 2002-253256 

[##ir:£iS£ 1] Eur. J. Biochem. , 2 0 0 0^ 2 6 71, 2028 

M 

[^Mfffr^SK 2] Bioscience, Biotechnology, and B 
iochemistry, 1 9 9 2^, 5 61, 12.*, 198 OH 

[ft&JtPXML 3] Agricultural and Biological Ch 
emistry, 1 9 8 2^, 4 6i, 5 *, 1 1 751 
[fg-BJCO^] 

[%mm& LiHt^ RS] 
[0 0 0 7] 

3fc*»*ltcJfilMTiri64*raD-T$^-il?«:ll«+*£fcK*4o ^^BW(± 
[0 0 0 8 J 

Arthrobacter) JK«Btt*«f^:t±«J: 0 5»ILfc. LT, *«B®*>e>^«T 5 ^--H * 
iSU 75 f-^jlft^o**, &c^&£m£^c9#&3t£5§$U 

[0 0 0 9] 

1-**3t>^l&W»4> &TCD (a) Xtt (b) KT*>* : 

( a ) HB?!)3cHBy!l#* 1 Kfc£ti<5>7 5 J HfeKflJ e> ft * # U ^ ^f - K, 
(b) @2?iJStSB?!j#* 1 Cf?W75 ^KIB^J^^v^r 1 3gL < t±iM@CD7 

[0 0 10] 

±SB<^sKU^^ K*a- Kt4DNAt*4 0 

[0011] 

*$&9J Wife, JUJIT <0 ( c ).. Xfi^-J-il ©DNAt*^ : 
( c ) @e^!)*@S^J#-§- 3 H^1-^@5^j^ fj^^DNA, 

(d) Be^miB^J#*3 C^§tL*«afeEJiJ^iJV»r l^L<JiSfe1HOfiL2675»il^ if A 

£n- Ki-£DNA 0 
[0012] 

[0013] ' 
[0014] 

tic, *$£Wl±> ±|E^V^7 B ^ K*^Sl't-*«6***L, r-TsVLX* 9- (Arthro 
bacter) JlUJS-f &|t£ ! $/-C 1 && 0 
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10 0 15] fc- • , 

[H^O^*] 
. [0 0 16] 

[0 0 17] 

[0 0 18] 

#3&IJBfc*JV»t\ *°>; ^7^- K©7 5 ^--fe*«ttfi. D-7x-^/75->7U'5 0 
mMfc-g-tr h'J7>k: Fn + y> f;V7 5 (T r i s ) -fflBMSWift (p H 8 . 5 

) 3 CCTRlSfcfrv^ 4j£tS 7x;^77->«:IM^ nv 7 ^ - ( 
HPLC) 3£ £ ffl v> T £ i fc ^ X !0^m • U# * o 

[0 0 19] ' J '"-.#>%'••' 

f- Kt^-J-StK^tt-CJbtLtfsRpKK^S^^v*^ Wxtf7-xn;^^- (Arthroba 
cter) fcJR-*-3|R&*3Wlf t 7-* w*? 9 - • tf- (Arthrobacter 

sp.) L<< i*)$r£L<{±. 3|s|BW#e>*«±»J: Off^Kfl-KLfeT-^n/^^ 

• J.* If- (Arthrobacter sp.) KNK 1 1 0 1 
[0 0 2 0] 

±%&<D7-X xu%2 ? - • -x.7stf- (Arthrobacter sp. ) KNK1 1 0 1 J#cJ±„ 
15^10fl22B KSKtfFRJIM P - 1 9 5 6 4 £ LT?fc£^&AMI£&:» 

- (Arthrobacter sp. ) KNK1 1 0 1 J IfeOffi^WffiRS:^-*-,, 

1. MM 

1) MO. 7-0. 8/ziiK JfcSl. 0-1. 5,t/m^g^#B 

2) : ^ 

3 ) sgm I * L 

4 ) : * L 

5 ) mm^^n. : £ L 

2. mnttK 

1) -i-bi;x>h7^r- (;J-*V>r KK) i&Hfc 

fe : * U : * U : 4 L 

2) -i-MJ-X^h^DT. (t^V'f KiSl) iff* 
.3) -tf9^>^JMJ&* 

4eW : -tf^^-ffc : &u 

4) 'J h 

: & U i&it 
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3. £M¥m&,m 



MRf^ b : - ? 

VPf^ h : - 

^ > K— : - 
Wt^.^<DM^E. : - 
rv7y<Dmyk5m : + 

^x^^oflj^ Koser:+, Ch r i s t e n s e n ' + 

# * 7 - -tff&tt : + 

t;^"— >v\l FD7- : - 
V v > ;i/5^^ 77- : - 
h V 7° b -7 r vt* 7 ^ i- - -fe'SH : - 
•v 7 f- - -tf mi£ : - 

£ - ^ n - -eiste - ■ ' .- ' : ' 
N - T-fe-^-;v— — yjv a Hf5 ^ ^— -tf : _ 

a — tr )\> u i/ y — : + 

H5 P H9 :+, pHio: + 

or:+, 25t:+; 40*C:+w, 45t:- 



1 

2 
3 
4 
5 

6 
7 
8 
9 
1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 

P 
2 

2 7 
2 8 
2 9 



L-T9\£y-x : -/- 

D-777 h : + /- 

h : -/- 

h-x : -/- 
D — v ;v tf j — ;v : 

y v b : 
D-4rvn-^. : +/— 
D-t>; -a : +/- 
D-#7? : +/- 
•9--^ n-x : +/- 

h WN.n-7, : +w/- 
D - -v > — h — ;v : +/ — 

^y-tv > : +/- 
0) 

r K<7$t : - 
»; : - 
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h : - 
si *s • — 

en : - .. .>:.>• -. 

3 0) iI>t + />M:MK-9 (Ha) 

3 1 ) nmmmm.j& : 

[0 0 2 1 i 

[* i ] 













ftUftJt (%) 


C 1 5 ; 


: 0 


ANTE 


I 


SO 


60. 58 


C 1 5 : 


: 0 


I SO 






11. 44 


C 1 6 : 


: 0 


I SO 






10. 63 


C 1 7 : 


: 0 


ANTE 


1 


SO 


7. 06 


C 1 6 : 


: 0 








4. 14 


C 1 4 : 


: 0 


I SO 






3. 13 


C 1 4 : 


: 0 








1.88 


C 1 7 : 


: 0 
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[0 0 2 2] ';. ';. 

' — — M3-N--Fny^7-'7> (NTG) , * >^;v--7 * h (EMS 

[0 0 2 3 ] 

^oitlKBRXtf^OJi^-r^, iii, ^S**©**, ifltLT, fifc&7>*- 
^, «»th'j>>A, *f?y», n->^x-f -t°'J i£© 

itiitit, iiv^^y.>)A, *frfls-M>y«>A, ^s*^y^A, 

o.ooi sa%m±, i om%&t\ # * l < a o . 

[0 0 2 4] 

tgmnmi$ikj-%.MKft\,\ umtvx i : ov&±, 6otc£jlt, #*l<»±2 otcjjjul 

, 5 0"C^T^>|gffl. p H t LX^'3JSLt: 1 1 &T\ 0 i L < «t p H 5 JSL±, 
[0 0 2 5] 

**»Tlfet:**«*»e»a^l!iftfc'»:J: tOfSKJ: 9 

tBSE#2 005-3020407 
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[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

n^L< tmm<D7< mm. nxRvyxitm^tttzr < ;mmm 

}f AS^/Xlit^t u t C «t I) M^fK-* ^> o ^fign{±. Nucleic Acid Res. 10 
, 6487(1982), Methods in Enzymology 100, 448(1983)^^5:^^1^$ tlX^Z> o 
[0 0 2 9] 

£ L < (±4 0%J£JLt, «t DSf* L < (4 6 0 %m±> S fcSf* L < 14 8 0 %JJJUt©i&1&* 
[0 0 3 0] 

*H!»ODNAi:ov»-caWt*o :£#PJ<7)DNA(4±fE<£> X -5 It XV K 
Kt^DNAt^tiffiv^ SB?iJ^O@E^!j#-f- 3 T*^£ DN Affeot & J: v> 
K^J#^3^$*L*8U£E?!lfc*5V*T l£L< »4&fl9 &3ci3 

[0 0 3 1 ] 

^t, r i m t < iiti«s«*^ diins #Axo r /xiiii»**tfe*atBByyj 
tit. ssmmmxnw Mi^m'm^k^ 35 (17), 2951-3178 (1 

9 9 0) XttHe.n r y A. El ltchi HuMU^M^m PCRr^ny- ( 

1990) *$izum<DmwL%fcm%\e>jj&iz «t 19^. mta, #A^t>vx(4amt?#* 

[0 0 3 2] 

#f&BJ?<7>DNA (T 5 V— it, m&LtzX 7 ^7 5 ^— 4*^ 

t 5&*T & & o 

[0 0 3 3 ] 

7 5 yBftE?>JHfc ioVTtft-L/;DNA7'7'f-7-4r^t^o 
[0 0 3 4] 

{4. *&*S*Lfc«Bll&*$Miii&1£#K JMb-fef-*' h 'J >f;i/7>^-^A (CTAB) , * 

t , tut D NM^to y - ;vt?t5fe^1- 4it b *l£ (flij £ »*Cu 

rrent Protocols in Molecular Biology (Greene Publishing Associates and Wiley-Int 
erscience) £#850 o 
[0 0 3 5] 

^0^-fe#DNA^^Mtr. ±ie«DNA7'7'f v-£Jfv>TP C R£fr9 itf, g 
W «0 it {S^ <D — SB * fl5l# -c§ & o 

mtiE# 2005-3020407 
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10 0 3 6] 

P C RgCJ: <9Hm-t£ t (0 !J £ JfNuc 1 e i c Acids Res. 16, 8186(1988) 

-hftu C3fc3I£n- Kf^DNA-j; •? T^tt£^$tL& DN A^SSB^Jtw * to'§DN 

I 0 0 3 7] 

^V^-C% #^^7^T5 ^-•fe*jtte^-=Sr#tj>DNA®f J lt*^^^-DNAtT4 DNA 
TV* 5 K£/BV>-C. ^-^JfAL/cT? ^--b*Sf5^^-g:tfDNA|ffM-f|5«-^)m^ 

[0 0 3 8] 
I 0 0 3 9] 

4 : ¥$8^3 J! 2 2 B5fc;£) CRftOte— * £ t«| 

&o ^lJx.{f, *i±tLT{2, xvx.'J, fc^ -'(Escherichia) ya-Ftt^ (Pseudom 
onas) m, 7 7*V^fiJ^£. (FlavdM terium) JR, (Bacillus) -ty^~ 

7 (Serratia) ^V^/^f'^A (Corynebacterium) JR % /UfA^f 'J >)A (B 
revibacterium) M> 7^n/^t'J^A (Agrobacterium) JK„ T-feW***- (Acetob 
acter) JS, ^3^;^^- (Gluconobacter) I, 7^ HAf;l/X (Lactobacillus) 
X h h^y AX (Streptococcus) Mitz&X h V 7 r- -i -tr X (S t r e p t 
omy c e s) JRKJR-J-SfR&ifefcElv*** «I fc 5&*"C § £■„ ^ ? — fi_tfe<D;?i3£|*]-Cg#: 

> i±f4fttLtiyx'Jt7- 3'j (Escherichia col i) , ^^^-tLt|it4 

xJf, pUCl8, pUCl 9, p B R 3 2 2 , pACYCl 84, pSClOl, p 
T7B 1 u e. XlipUCNT*|tlf4iti*U§4 0 **©<£jfe**±#3*a 
fc*naft^jiJt«jt7n* - ^ - £ &o «£ -5 L/;^^ * *- & ffiJB & £ £ £ 0 

10 0 4 0] 

^Igl#«-WtLt, i^i^CLtMLfcDNAfpUCNT (WO 9 4/ 
0 3 6 1 3#hb) |::.&*&/,£ftLft 5 Kp HA 0 0 2 ifflKx->x'J t7o 
U (Escherichia coli) HB 1 0 1 fr^SflE&U 3B5ME!fe#.x -> i y 7 • n «J (Esch 
erichia coli) HB10 1 (pHA0 0 2) £ <h ^tr § h 0 

[0 0 4 1 ] 

#SM8^»fc:ftfc^R|g&#Jt'>iy,fe7 oij (Escherichia coli 

) HB 10 1 (pHAO 0 2) ^spMiW'U 2 2 BlC^ft#-f-FERM P-196 

4 6 i: Ltmfcfr BfcfeASSI^ii%?9F^BJf WMWflFft-te > * - ttTV^ 0 

[0 0 4 2] 

^^■C-ffl^^,m^x.DNAS#{i^m^lS ; t-i3V^T^T^ 19, 01*.**, Mole 
cular Cloning 2nd Edition (Cold Spring Harbor Laboratory Press, 1989), Current Pr 
otocols in Molecular Biology (Greene Publishing Associates and Wi ley-Interscienc 
e) K3B«3*ltu><5 0 

[0 0 4 3] 

*&W<D7$ • jn^e- (Arthrobacter 

ffifE# 2 0 0 5 - 3 0 2 0 4 0 7 



#12 0 0 4-0 2 8 0 4 1 : 8/ 

sp.) KNK1 101 Jf Kli^SSlM*, ±iSJ&stiei£tf"S") ^it^^tiat) 

[0 0 4 4] 

tLTii, ^vn-X^ya-^ n-7<7) =fc 9 Jfc^^bW, StfOi^it^ T^a 

-^I4W J Iitl?W. ii^tLtli> 7"v*-7Affi, 7>*-77jc. 

-7 #7. ifx+^, ^7°h>, n->7 • X'f-y- U *-4if*»fflv»e>fL* 

[0 0 4 5] 

i&*"iai£fEH2 5"C7>(b 4 0*CT?fi 1 ;L&j& t , 2 5 *C*»?> 3 7 t^WKff f Lv* 0 
, p Hli4^?) 8 § * t&* 5 j&vg>«-J7 a 5 j&*Sfi L v> 0 $ fc, v>T 

tto^^^-^-e t J; +• 

[0 0 4 6] * 

^HCIC'CT^V/Dk^-i-ft-jJ-D-^^ ft'fF (I PTG) , 7 7 h 

[0 0 4 7] 

[HJfefll] - 

[0 0 4 8] 
[0 0 4 9] 

iMMUJ 75 y-^oiMi ■ mm 

7-^n;^^- • .xxtf- (Arthrobacter sp.) KNK1 10 1 J#c£. SttK^rtT 
$c®L£6m 1 OigifeA (^x + ^ 1 0 g, 4-7 \3-*7 5g. *''J^yi>l Og, 
ittt-ffc^ MJ-)A3g, Bt'f * >7K^T,lil Jz ^ 7 7 y 7\ ftftftr p H 6 . 5 ) CffiILt 
3 Ott-2 4^> U^M^Wit^mLtzo ^^1^21111*7 7^3^^11/: 
2 0 0ml ©Jf^A t:if 1 1 3 '0 "Ct 4 8 I^PI, %S-%mzmt r> Ufco ^»Tf 
s *'fr^)fCWflt***bT, lmMOyft^l^f (DTT) £ # tr 5 0 m M 

Tr i s—&mmmm (pH8. 0) l=»flt«:Jg?S^ i itL 

* 1 mMWDTT^tf 5 0 mM Tr i s-OTW (pH8. 0) Kfeffl. 
7r-tilft, DEAE-TOYOPEAL (IV-ttS) K 7 7*7 -f LT * 9 A 7 n 

•7 h 7*7 7 -y -=ht v\ ra««ifc-ci"feitM&u rajaftfftt?0M*»?> o. 5MoMtHj^ 

0. 8M":4*J:^"Ci87J't-' i >A4jS)S|Uft, Ph e n y 1 — TOYOPEAL 
(Mv-ttM) 1:7^9^ t-C*7A7n-7hJ"77-f-iffv>, lmMODTT^-^tf 
5 0mM Tr i s-SSlit (pH8. 0) t0. 8 Mfrh 0 M(08^7 >":-7A 
OiftJK4gBB«:^»t"ri#a Lfc 0 tLfefettlB^*> MonoQ HR5/5(7v->t 
A7r;Vvy7^Mtf7^liS) t:77*7^lt*7A7Dv h^77'f-5rftv\ 1 
mMff)DTT^tr5 0mM Tr i s (pH8. 0) •C8fc?3M&, R&ffftt 

T-0M^ib0. 5 MOMt b y 7 AO*j£^IE*jMtTifi"tB Lfco #<b titziS&Wfrt: 
Rfl>iM*(fl-lH"HF-* 1 0, 0 0 0) *:fflv>-C»«"Lfc&, Superdex 200 

/±SliE#2 005-3020407 



mm 2004-02804 1 ^->? : 9/ 

HR 10/3 0 (7-7->tA7r^-7->7/M*f -^ttlS) kZ-T~?7 -4 LTFPL 
C££&4**£al*?fv^ ImMWDTTlJ/O. 1 5 MWttffct b U "> A fc-g-tr 5 0 m 
M Tr i s-Miil (pH8. 0) T'?#t±l Ltz„ Whtltzi&nWfi-* S D S 

[0 0 5 0] 

%-g-trO. 2M T r i s -*&BMSMR?fc (pH8. 5) 0. 1ml fc*&£"U 3 OTJfcT 

■ 

: COSMOS I L 5C18-AR (4. 6 mm f X 2 5 0 mm, t*?-ff^ 
*1±3K) > ?#8ti£ : 1 OmMi^m* 'J^AIM (p H 2) /T-fe t« - h V )V= 1 9 / 1 
, : 0 . 5ml # y ASK : 4 0 *C, iPJJ^&S : 2 1 0 n m 

: SUMICHIRAL OA-5000 (4. 6mm^X15 0mm, ftW 
•te^-ttJiO > : 2mM^miH/T-b h-f'J;V=8 5/1 5, MM : 0. 8m 

1 /3h * 5 ASK :4 0t, SOjfcafcS : 2 5 4 nm 
[0 0 5 1 ] 
[^ 2 ] 







(mol%) 




(%ee) 




47.2 


D 


98.5 


DL-P -r-»y 5 K^IStS 


3.1 


D 


88.9 



[0 0 5 2] ;- 4 ,t;.iV;v 

dig 3 ) mmr g /--(f^iv^l y at^* -r )^<Dim^m 

**«l-C»<b*Lfc3H|«r5^--ifettHfl-0. lml.Sr, 0 . 5 %jtK<7>7 -fe 5 #"7 
ii^77 = ^f^f*HtfO. 2M 2- (N-€;V*'jy) xr/^;Wt> 
t-NaOHiW (pH6. 5) 0. lml fcl^U 3 0 X:KX 1 5 mfflMt d Ltz 
o JRJ6*Tfk at'WM*fcTH5B«&fcg**U M2 t^i^-C»4^L/:7^i 

C:^, D#7i-;VT7->/5 J l|X^2 9. 7mol%, jt^iftJS 7 2 . 8% 
e e f-#<b tL/c 0 

[0 0 5 3] 

(III 4 ) 7^y- g&feg^jji 

if, Hi&tflll i:|WI^O^-&T«r-^n/^^ ^- -.x^fc;- (Arthrbbacter sp. ) KN 
KllOlJtS-^iUffclM, CTAB, ^nn*W, 7 ^ y - ;u£fflv>T}t 
ft?, gLSfc, fflffi^tL^DNA*^ v^n;V-;vC«ffllL, »'Mfr«"e#fe*xfcifcJRfl3 
DNA^i^Z-^WfJittfetDNA^iSL^o (Current Protocols in M 
olecular Bio logy (Greene Publishing Associates and Wi ley-Interscience) £:#85o ) 
Jfc^TN gOfiitt 1 T"ilL^7 5^-W7 5y*^W7^ti2?iJ*^7 t ar^ > • 

M2 0.0 5-3 0 2 0 4 0 7 



#0 20 04-028041 



^-vl 10/ 



N*)ST^ y^SS^iJ^^) fcc?v>Tl£ltL7tDNA7 p 9-f (p r imer-1 : 
<7>@B?!l#-S§- 4 ) t, l*|g&75 sm.W.PH~i> £o*v>Tl£ft Lfz DNA7" 7 -fv- (Prim 
e r-2 : flB?!HgOEyiJ#-5- 5 ) £JEv>T, ft Kftft»sfe#D N A P C R iff ^ 

[0 0 5 4] 

^c7)^fiJ^(fi]'\|S]^/cDNA7 p 9-l'-7- (P r ime r-3 : SE?!)*OgB?!l#-i§- 6 , 
> Primer -4 : IB?!)3EOE?!l#-i§- 7 ) fc-g-J&Lfco iwyy'fT-^^ ftfc# 
fclfefettDNASriWIRBMSS acll, Pvul, Sail, Xho n?##Lfcfc*>* 
T4 DNAU #-4f£fflv>TSWb$-£T$|fcDNA*:filSfc:, -OA-* P C R fc^fo 

flfcWLfco iWDNA Blfrtf" CO^^SE?!) fcjfc&^t, ffON^Jgt' n - K1"& D N A «fc <9 t 

A^7^v- (P r i m e r - 5-:?i2f'ijk^>Sa?!)#-^8) C*Jg*3 - KtSDNA 

i DT«Si:«5e$t«-Sttt»BByiJ^iMI®P*S a c I ttW«tt*H#3*fcER)* *> oD N 
A^7^v- (Pr imer-6 : W&l^WZm^ 9 ) £JBv*T. i ©E?)OWi©D N 
ASrPCRfci fc"C7 5 ^--tfitfS^OikSi^-tfDNASfM- (SB^m^SB 

2) «r^l#L^o Hib^DNAifrW- ffiattatiEftlttJIMFr*^ 

10 0 5 5] 

iSHf L/c^ t-"??* 5 FpT7B 1 ue£T4 DNA'J 2f--tf =SrfflV^T^^S Z. 

tx% m i <Dmv&w3gi&m-e%f2 ti, T^y-^m.ittK^ts-??*^ kphao o i *■ 

[0 0 5 6] 

flMILfc:/?;*^ KpHAO 0 1 £J£v>T. mMW4-mbtitzDNAM} ! r<Dl&&mm 

^- * **tr d n a Mft&iimmm zmmvw.m^ 2 c, •/>";- ?» 

[0 0 5 7] 

I &£>*S a c I 0 10 ©rTO:£ to^^fv- (p r imer-7 : BB^J 

m<7>W,jm^ 10, Primer-8: @B^lJ^O@B^J#^ 1 1 ) £J3V>T. iOMODN 

A^PCRtciO iifii-^ c t -eiBjy^@B?iJ#-^ 3 tl& V -7*4 > ?y U 

-A©DNAijti^f Lf; 0 
[0 0 5 8] 

£ <DD N Affirm tMRUNd eHSac ITSJBfU ra®*T?«J»f L£^* * - 7" 

5X?KpUCNT (WO 9 4/0 3 6 1 3#I) tT4 DNA'J jf—mffl^Xffi'B- 

■f&ztx^ m 2 (ommmmMmx^ 75 ^--tfia-e^pHAo 0 1 x *) 

^-C-^idKlgfj-StL/cpHAO 0 2*JR»Lfco 

j±iiE# 2005-3020407 



2,0 0 ;te#"2, 8 0 4 1 ^- v : 11/E 



10 0 5 91 

jJ«6t#^fc^U- P HA0 0 2 tx.>x'jk7o»j (Escherichia col i 
) HB1 0 1<03> tf-f ^ h -t^tS^tS -1 i"CJl£K$5i& : £:frv* > *35**B (hU/ 
h > 1 0 g> <f Fxn 5 g, h V A 1 0 g, 5 g, 7>k?>>>; > 1 

OOmg, Wt>*CTlli:^77y7', is£®mrpH7. 0, tz tz L T > k? v y ^fi 
^MK^-*-*) tCT'Ix-x^ >^ LT, 7 5/ - ^ ttf Ilif D N A 

ltiIM#iyx'Jli7oij (Escherichia col i) HB10 1 (pHA 0 0 2) 

[0 0 6 0] 

Wt>tltzMm&&'fc<Dxu--$; > ^|fflmfL/;6mlO§iC ( h V f h > 
1 0 g, 'f-* h^^r^ 5 g , j&fcj- h i; j o gN 7 ^y, j71 0 Omg, ®U * 

>*kt i ic«t^, ^intrpH7. o, tztzLT>i£z/v>i±mnm-ffito-r& 

^StKct «3W-*Sr^«L, lmMOm^V^-^ (DTT) fc#tr 5 0 mM Tr 

i s-mmmmm (phs. o) k«« j: Lfc«, 

lml£. 5 0mM<OE^7x'ii;i/77- , /7? KttHtttfc'frtr 0 2M T 
ris-«»(pH8. 5) 0. lmUR^U 3 OtTl 5St»^ffof: 

[0 0 6 1 J 

&Jb\ #^ti^IWx->xVk7 • 3'J (Escherichia c o 1 i ) 
HB 1 0 1 (pHAO 0 2) ii^/jfcl 6^1^2 2 B SfcttM F E R M P- 1 9 6 4 

^ - , • - 

[0 0 6 2] 

(^jfeff)]8) fflMl^fflv>/:7 5 y ^ T )P (Dinyk^-m 

»7f#^/;xyiij • nij (Escherichia col i) HB101 (pHAOO 
2) OJg^ifcO. lml*, 1 %|fi!07-t5fl:7i^75->xf^^^t r 
0. 2M 2- (N-Wjy) xr/^W^i-NaOHM (pH6. 5) 0 
• 1 m 1 iWL, 3 OtJfcT 1 5-B*mS£ } Lfc. jRJE£»T«, S^iCTB^* 

-^W3 4 . 7 m o 1 %, jfeSMHUK 5 3. 6 % e e -CftfctLfcv, 

[0 0 6 3] # Vi " 4 

[mi] *iswor? ^--ifiiW^*#t f m^^-7 o 7^5 k p hao o \(om 0 

[19 2] *»«0 7^ ^— tfa^*#tria»x.^9^5 KpHAO 0 2©Ho 




fctilE#2 00 5- 3020407 



#12 0 0 4-0 2 8 0 4 1 1/ 

• * 

SEQUENCE LISTING 
<110> &.m4l¥Xfkft&&& KANEKA CORPORATION 

<i2o> r 5 ^—efSttfc^-*-* #y ^y^- K&tf-ewitfc^ 

<130> B040008 
<160> 11 

<170> Patentln version 3.1 

<210> 1 
<211> 388 
<212> PRT 

<213> Arthrobacter sp. 
<400> 1 

Met Ser Arg Leu Leu Arg Glu His Gly. He Val He Gly Arg Leu Gin 

l 5 ;^Ho v 15 

^ ; 

Pro Gly Ser Leu Asn Thr He Ala Asp Val Ala Gly Val Arg Val Gly 

20 25 30 

His Ser Thr He Met Arg Gly Ser Gly Pro Leu Ser He Gly His Gly 
35 40 45 

Pro Val Arg Thr Gly Val Thr Ala He He Pro His Glu Gly Asp He 
50 55 w 60 

Trp Glu Glu Pro Arg Phe Ala Gly Val Phe Ser Leu Asn Gly Ser Gly 
65 .70 75 80 

Glu Trp Ser Gly Thr Ser Phe Val Arg Glu Thr Gly Cys Leu Tyr Gly 

85 90 95 

Pro He Met Thr Thr Asn Ser His Ser He Gly Ser Val Arg Asn Ala 

100 105, Ke 110 

. * • v > v 'i r*> . 

-y.r; ■ 

Val He Lys Arg Glu Val Ala Arg* Arg Gly Ser Leu Glu Arg Leu Pro 
115 120 125 

Leu Val Gly Glu Thr Phe Asp Gly Leu Leu Asn Asp He Ser Gly Met 
130 135 140 

His Val Lys Asp Glu His Val Ala Glu Ala He Asp Ser Ala Ser Ala 
145 150 155 160 

Asn Val Thr Glu Gly Asn Val Gly Gly Gly Thr Gly Asn Val Cys His 

165 170 175 

tBiE#2 005-3020407 
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Gly Phe Lys Gly Gly He Gly Ser Ala Ser Arg Val Leu Gin Leu Gly 

180 185. - ' 190 

Glu Glu Thr Tyr Thr Leu Gly Val Leu Val Gin Ala Asn His Gly Leu 
195 200 205 

Arg Asp Glu Phe Gin Val Thr Gly Val Pro Val Gly Arg Leu He Ser 
210 215 220 

Thr Asp Glu He Pro Leu Gly Pro Ser Gly Phe Asp Arg Arg Ser Ser 
225 230 ' : 235 240 

Pro His Lys Asn Ser He Leu Val Val Val Ala Thr Asp Ala Pro Leu 

245 250 255 

Leu Pro Gly Gin Leu Glu Arg Val Ala His Arg Ser Thr Leu Gly He 

260 265 270 

Ala Arg Asn Gly Ala Tyr Ala His Asn Leu Ser Gly Asp Leu Ala Leu 

275 280 hi-. 285 



Asp Thr Ser Pro Gly Thr He Arg Ala Leu Pro Asn Ala Ala Thr Ala 
305 310 315 320 

Gly Leu Phe Glu Ala Ala Val Glu Ala Thr Glu Glu Ala He Val Ser 

325 , 330 335 

Ala Leu Val His Ala Asp Thr Cys Thr Gly He Asp Asp Arg Val Ala 

340 345 350 

Tyr Gly Leu Glu Ala Ala Arg Leu Ala Arg Ser He Ser Glu Tyr Arg 
355 360 365 

Gly Thr Gin Leu Tyr Pro Glu Lys Val Ser Asp Ser His Leu Glu Arg 
370 375 380 

. -I 

! Vj ' :>1 -. jV.T, 

Arg Ser Gin Pro . - " 

385 { 



<210> 2 

<211> 1290 

<212> DNA 

<213> Arthrobacter sp. 
<220> 



Ala Phe 
290 



Ser Thr 



Cys Pro Gin 
295 



Pro 'Val Ser Gly Tyr Asp 

300 



Phe Gly Val 



ffiSE# 2005-3020407 



12004-028041 ^- V I 3/ 

<221> CDS 

<222> (53).. (1219) 

<223> - '\: : ' 

- v 

<400> 2 

agcgcgtcgt ggactgggtg cagaaataca caggcgagcc cgaggacgaa aa atg age 58 

Met Ser 
1 

cgt ctg etc cgt gag cac gga ate gtc ate ggt cgt etc caa ccg ggt 106 
Arg Leu Leu Arg Glu His Gly lie Val lie Gly Arg Leu Gin Pro Gly 
5 10 ' 15 

tct ctg aac acc att gca gac gtc gca ggc gtt cgc gta ggc cat tea 154 
Ser Leu Asn Thr He Ala Asp Val Ala Gly Val Arg Val Gly His Ser 
20 25 30 

aca ate atg cgc ggt tct ggg ccc ctg tec ate ggc cat ggc cca gtt 202 
Thr He Met Arg Gly Ser Gly Pro Leu Ser He Gly His Gly Pro Val 
35 40 45 50 

1 - 

« A'. - .5 ~ . >**- * 

cgc aca ggg gta aca gec ate atc.icct-cac gaa gga gac ate tgg gag 250 
Arg Thr Gly Val Thr Ala He He' Pro His Glu Gly Asp He Trp Glu 

55 60 65 

gag cca egg ttc gee ggc gtc ttc tec ctg aat ggc age ggt gaa tgg 298 
Glu Pro Arg Phe Ala Gly Val Phe Ser Leu Asn Gly Ser Gly Glu Trp 

70 75 80 

age gga acc teg ttc gtc agg gag acc ggg tgt ctt tat ggc cct ate 346 
Ser Gly Thr Ser Phe Val Arg Glu Thr Gly Cys Leu Tyr Gly Pro lie 
85 90 95 ■ 

atg acg acg aat teg cac age att gga teg gtc agg aac gee gtc ate 394 
Met Thr Thr Asn Ser His Ser He Gly Ser Val Arg Asn Ala Val He 
100 105 110 

aag cgt gaa gta gee egg egg gga age ctg gag agg etc cct etc gtg 442 
Lys Arg Glu Val Ala Arg Arg Gly Ser Leu Glu Arg Leu Pro Leu Val 

115 120 .,. >_:. 125 130 

gga gaa acc ttt gat ggc eta etc aat gac ate age ggc atg cac gtc 490 
Gly Glu Thr Phe Asp Gly Leu Leu Asn Asp He Ser Gly Met His Val 

135 140 145 

aag gac gaa cac gtg gee gag gee ate gac tec gee tec gca aat gtt 538 
Lys Asp Glu His Val Ala Glu Ala He Asp Ser Ala Ser Ala Asn Val 

150 155 160 

acc gaa ggc aat gtt ggc ggt ggg acc gga aat gtt tgt cac ggt ttc 586 

ffifEJif 2005-3020407 
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Thr Glu Gly Asn Val Gly Gly Gly Thr Gly Asn Val Cys His Gly Phe 
165 170 175 

aaa ggc ggt att gga agt gcc teg cgc gtg ttg caa ttg ggc gag gaa 634 
Lys Gly Gly He Gly Ser Ala Ser Arg Val Leu Gin Leu Gly Glu Glu 
180 185 -' ! 190 

acc tac act ttg ggg gtt etc gtc caa gcc aac cac ggc ctt cgt gac 682 
Thr Tyr Thr Leu Gly Val Leu Val Gin Ala Asn His Gly Leu Arg Asp 
195 200 205 210 

gaa ttt cag gtg acg gga gta ccc gtg gga agg etc ata tct acg gac 730 
Glu Phe Gin Val Thr Gly Val Pro Val Gly Arg Leu He Ser Thr Asp 

215 220 225 

gag ate ccc ttg ggg cct tea ggt ttt gat cga agg tct tea cca cac 778 
Glu He Pro Leu Gly Pro Ser Gly Phe Asp Arg Arg Ser Ser Pro His 

230 235 240 

aaa aac agt att ctt gtc gtc gtg gca acc gac gcg cct eta eta ccg 826 
Lys Asn Ser He Leu Val Val Val Ala Thr Asp Ala Pro Leu Leu Pro 
245 250 255 



ggc caa ctg gaa cgc gtt get cac ogt .tct acc eta ggc att gcc cgt 874 
Gly Gin Leu Glu Arg Val Ala His: Arg Ser Thr Leu Gly He Ala Arg 
260 265 270 

aat ggt gcc tac gcg cac aat etc age ggc gac ctt gca ctt gcg ttc 922 
Asn Gly Ala Tyr Ala His Asn Leu Ser Gly Asp Leu Ala Leu Ala Phe 
275 280 285 290 

# 

tec acc tgc ccg cag cct gta age ggt tac gat ttc gga gtg gat aca 970 
Ser Thr Cys Pro Gin Pro Val Ser Gly Tyr Asp Phe Gly Val Asp Thr 

295 300 305 

* 

agt cct ggg acc att cgc gcc ctg ccc aac gcc gca acg get ggc etc 1018 
Ser Pro Gly Thr He Arg Ala Leu Pro Asn Ala Ala Thr Ala Gly Leu 

310 315 320 

ttc gag gcg gcc gtt gag gcc act gag gaa gcg att gtt tec gcg ctt 1066 
Phe Glu Ala Ala Val Glu Ala Thr Glu Glu Ala He Val Ser Ala Leu 

325 330 < . 335 

gtc cac gcc gac acc tgc acc ggg ate gat gac agg gtt gcc tat ggg 1114 
Val His Ala Asp Thr Cys Thr Gly He Asp Asp Arg Val Ala Tyr Gly 
340 345 350 

ttg gag gcg get cga ctt get cgt tea att teg gaa tat cga ggc acc 1162 
Leu Glu Ala Ala Arg Leu Ala Arg Ser He Ser Glu Tyr Arg Gly Thr 
355 360 365 370 

ttiiE#2 005-3020407 
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cag ctg tat ccg gag aaa gtg teg gat tec cat ctt gaa cga agg age 1210 
Gin Leu Tyr Pro Glu Lys Val Ser Asp Ser His Leu Glu Arg Arg Ser 

375 380 385 

cag ccg tga ccgccgcgca gccaagccaa gcaccacccc gggcaaaggc 1259 
Gin Pro kr-,i i r 



egggaaaegg tccaacctaa cacgcaacga t 1290 



<210> 3 

<211> 1167 

<212> DNA '<* 

<213> Arthrobacter sp. 

<220> 

<221> CDS 

<222> (1). . (1167) 

<223> 

<400> 3 

atg age cgt ctg etc cgt gag cac gga ate gtc ate ggt cgt etc caa 48 
Met Ser Arg Leu Leu Arg Glu His Gly lie Val He Gly Arg Leu Gin 
1 5 ' 10 15 

ccg ggt tct ctg aac acc att gca gac gtc gca ggc gtt cgc gta ggc 96 
Pro Gly Ser Leu Asn Thr He Ala Asp Val Ala Gly Val Arg Val Gly 

20 25 30 

cat tea aca ate atg cgc ggt tct ggg ccc ctg tec ate ggc cat ggc 144 
His Ser Thr He Met Arg Gly Ser Gly Pro Leu Ser He Gly His Gly 
35 40 < 45 

cca gtt cgc aca ggg gta aca gee ate ate cct cac gaa gga gac ate 192 
Pro Val Arg Thr Gly Val Thr Ala He He Pro His Glu Gly Asp He 
50 .55 60 

tgg gag gag cca egg ttc gee ggc gtc ttc tec ctg aat ggc age ggt 240 
Trp Glu Glu Pro Arg Phe Ala Gly Val Phe Ser Leu Asn Gly Ser Gly 
65 70 75 80 

gaa tgg age gga acc teg ttc gtc agg gag acc ggg tgt ctt tat ggc 288 
Glu Trp Ser Gly Thr Ser Phe Val* Arg Glu Thr Gly Cys Leu Tyr Gly 

85 90 95 

cct ate atg acg acg aat teg cac age att gga teg gtc agg aac gee 336 
Pro He Met Thr Thr Asn Ser His Ser He Gly Ser Val Arg Asn Ala 

m!Eij#2 005-3020407 
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100 



105 



110 



gtc ate aag cgt gaa gta gec egg egg gga age ctg gag agg etc cct 
Val He Lys Arg Glu Val Ala Arg Arg Gly Ser Leu Glu Arg Leu Pro 
115 120 125 



384 



etc gtg gga gaa acc ttt gat ggc eta etc aat gac ate age ggc atg 
Leu Val Gly Glu Thr Phe Asp Gly Leu Leu Asn Asp He Ser Gly Met 



130 



135 



140 



432 



cac gtc aag gac gaa cac gtg gec gag gec ate gac tec gec tec gca 
His Val Lys Asp Glu His Val Ala Glu Ala He Asp Ser Ala Ser Ala 
145 150 155 160 

aat gtt acc gaa ggc aat gtt ggc ggt ggg acc gga aat gtt tgt cac 
Asn Val Thr Glu Gly Asn Val Gly Gly Gly Thr Gly Asn Val Cys His 

165 170 175 



"A 



ggt ttc aaa ggc ggt att gga agt gec teg cgc gtg ttg caa ttg ggc 
Gly Phe Lys Gly Gly He Gly Ser Ala Ser Arg Val Leu Gin Leu Gly 

180 185 190 



480 



528 



576 



gag gaa acc tac act ttg ggg gtt etc gtc caa gee aac cac ggc ctt 
Glu Glu Thr Tyr Thr Leu Gly Val Leu Val Gin Ala Asn His Gly Leu 
195 200 205 



624 



cgt gac gaa ttt cag gtg acg gga gta ecc gtg gga agg etc ata tct 
Arg Asp Glu Phe Gin Val Thr Gly Vat Pro Val Gly Arg Leu He Ser 
210 215 . 220 



672 



acg gac gag ate ccc ttg ggg cct tea ggt ttt gat cga agg tct tea 
Thr Asp Glu He Pro Leu Gly Pro Ser Gly Phe Asp Arg Arg Ser Ser 
225 230 235 240 



720 



cca cac aaa aac agt att ctt gtc gtc gtg gca acc gac gcg cct eta 
Pro His Lys Asn Ser He Leu Val Val Val Ala Thr Asp Ala Pro Leu 

245 250 255 



768 



eta ccg ggc caa ctg gaa cgc gtt get cac cgt tct acc eta ggc att 
Leu Pro Gly Gin Leu Glu Arg Val Ala His Arg Ser Thr Leu Gly He 

260 265 270 

gec cgt aat ggt gec tac gcg cac aat etc age ggc gac ctt gca ctt 
Ala Arg Asn Gly Ala Tyr Ala His Asn Leu Ser Gly Asp Leu Ala Leu 
275 280 285 



5* i 



gcg ttc tec acc tgc ccg cag cct gt?a v age ggt tac gat ttc gga gtg 
Ala Phe Ser Thr Cys Pro Gin Pro' : Val Ser Gly Tyr Asp Phe Gly Val 
290 295 300 



816 



864 



912 



mSE#2 005-3020407 
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gat aca agt cct ggg acc att cgc gcc ctg ccc aac gcc gca acg get 
Asp Thr Ser Pro Gly Thr He Arg Ala Leu Pro Asn Ala Ala Thr Ala 
305 310 315 320 



960 



ggc etc ttc gag gcg gcc gtt gag gcc act gag gaa gcg att gtt tec 
Gly Leu Phe Glu Ala Ala Val Glu Ala Thr Glu Glu Ala He Val Ser 

325 330 335 



1008 



gcg ctt gtc cac gcc gac acc tgc acc ggg ate gat gac agg gtt gcc 
Ala Leu Val His Ala Asp Thr Cys Thr Gly He Asp Asp Arg Val Ala 

340 .. 345 i! • 350 



1056 



tat ggg ttg gag gcg get cga ctt get cgt tea att teg gaa tat cga 
Tyr Gly Leu Glu Ala Ala Arg Leu Ala Arg Ser He Ser Glu Tyr Arg 
355 360 365 



1104 



ggc acc cag ctg tat ccg gag aaa gtg teg gat tec cat ctt gaa cga 
Gly Thr Gin Leu Tyr Pro Glu Lys Val Ser Asp Ser His Leu Glu Arg 
370 375 380 



1152 



agg age cag ccg tga 
Arg Ser Gin Pro 
385 



1167 



<210> 4 

<211> 16 

<212> DNA 

<213> Artificial Sequence . 

- ■£ v 



.3 _"• 



<220> 

<223> Description of Artificial Sequence: primer-1 
<400> 4 

gngarcaygg nathgt 16 



<210> 5 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer-2 

<400> 5 

gtrtangtyt cytcncc , % . 17 




<210> 6 



tiBflE# 2005-3020407 
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<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer-3 

<400> 6 

tgccattcag ggagaagac 19 



..." 
■* f 



<210> 7 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer-4 

<400> 7 

cacgtcaagg acgaacac 1° 



<210> 8 

<211> 28 

<212> DNA 

<213> Artificial Sequence 

<220> ... ji,., 

<223> Description of Artif icial/Sequence: primer-5 

<400> 8 

taattaggat ccagcgcgtc gtggactg 



<210> 9 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer-6 

<400> 9 

ataaccggag ctcatcgttg cgtgttaggt t 



<210> 10 

<211> 28 «* 
<212> DNA 

tbiE# 2005-3020407 



#H 2004-028041 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer-7 
<400> 10 

tcctgctcat atgagccgtc tgctccgt 



<210> 11 

<211> 29 

<212> DNA 

<213> Artificial Sequence :, ' 

<220> 

<223> Description of Artificial Sequence: primer-8 

<400> 11 

attctatgag ctcacggctg gctccttcg 



^-vl 9/E 



28 



i' is /*■ • **.'■ j 1 
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